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(54) LASER BEAM PROCESSING METHOD FOR METALLIC SURFACE 

(57)Abstract: 

PURPOSE: To provide the laser beam processing 
method adequate for applying the decoration varying 
variously to rainbow colors in the tints of reflection gloss 
by the viewing angles and the directions of incident light 
on a metallic surface. 

CONSTITUTION: A pulse laser beam 2 of TEM00 or 
TEM01 is transmitted through a filter 4 having the 
characteristic to absorb or reflect a reverse Gaussian 
distribution, by which the intensity distribution of the 
Gauss type mode of this laser beam 2 is flattened and 
the surface of a metallic work piece 8 is irradiated with 
this beam in the position deviated in one direction of 
deep or shallow from the focus and the fine ruggedness 
corresponding to the interference fringes of the laser 
beam 2 is formed on the above-mentioned surface. The 
fine ruggedness uniform over nearly the entire part of 
the region irradiated with the laser beam is formed on 
the metallic surface. The metallic surface having such 
fine ruggedness spectrally divides and reflects the 

incident light and, therefore, the extremely bright and strong reflection gloss varying variously to 
the rainbow colors in the tints by the viewing angles and the directions of the incident light is 
generated. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 



Best Available Copy 



http://www19.ipdl.ncipi.go.jp/PA1/result/detail/main/wAAAmva43rDA404253588P... 2005/04/05 





;(i9) b ^mnfrfT c j p > ; ■ cm & [IS *|# fft & ^ ( a ) 




^4-1253588 



(43)^MB 4^(1992) 9 B 9 B 



%7.iyW$&: i 000205627; 



:(22>tB®e 



tmmm mm mm 



^^^^TfTll^ffe^fe l ^905^-103 



3^2-^12^104 



(57) 

[ttJSE] TEM„XfcfcTEM 01 ^— KCD/VbXl/— if 



»jDX«&8©afflK:Ha*ru RSiCl/- If— #2©^ 

k: »js l fe sun iaa * jbjsw- a o 




- i - 



4-253588 



im^mi ] ^SlSlCTEM^-KXteTEM,, 
-^iRjic-rtifetegT-B^b. §£^«ai®k:ix— If— * 

XttSM^S^-r £ 7 -f ;i^-ft^3E2i±& - fci-ct 
D> Rl/— if— ^rtf^Xg^E— KOD^UK^Sr^S^b 
tsc ^ft^h^S^*®©^— If— inxTSSo 

[0 0 0 1 ] 
[0 0 0 2] 

— V > b ^*T-fe o T tT — A i: UT CDffilRH4tCffiftT* 
[0 0 0 3] L^Ut> ^ZJia^V-lf-^lCct^ 

^^jsjnx{i. v^-rftt»inxfflJDQRv>x©ftuaffi 
jaftBtraw^sia - ^8£^s*<zrc&5o 

[0 0 0 4] 

^ft^bSht^a*PMftf#T^^o 

[0 0 0 5] UA>£fc^ B5f2e^CDl/— if— ^JCcfc^iD 
x^gftt, if- A #««»ct 0 ^£te¥fr# i: Uttil* 
gFftTtH^.fcSie^^ft^DSfctt^ ^5&ftJF$fi£ 
■rsx^cD»Klc:t)(H*4s&5, V >X&C£ 

WTh^ofe^CDdhft^*®^iz^jScT#^^o 
[0 0 06] *fcfifc, «lg»^x^^<3D«fftW&E&^ 
&tf)fci:LT£K ^coinx^|gT-«i!S^<Z)Eiaft-o 

*r^ff$j5S;bTv%<^s^$>S}fe^ snxfcjifcfc&Bsraft 

[0 0 0 7] **BBtt, ±»CD»«KlK^T^ 



£ LT^tgnfei/- if— iox^Sft^^^c 
ftgtf}£:l/T^£o 
[0 0 0 8] 

05 [isaftg?i*-rsfeK>6D*©] ±f5@i^ft3i/&irsfctf> 

Affile: T E M 00 ^— T E M 0! ^e— K<ZWl/X !✓— 

if-3ttftiR**a©^<t o *a?a-*iRifc:-rftfcfi[B 
io c»j6bfcjOTiaot«jB«-r*K:»&o, »i/— tf— * 

<Z)#l&*fc3fctf * > 7- >^©!Ri|RXJ4Si«#l4ft*"r 
57^W-^SSt5li:{:j:5^ RV— if— 
# *Xg^E- KCD^^ft^Sfti-SC fcft^rat-r 

15 [0 0 0 9] 

[fM3] lx— If— ;ftteJ^<Z>«K 3h-l/> hfe^T^ 

20 feB^Bg(DT^SSft^f - £:lC&5o 

[00i0]fSoT, U— +f— tf— Aftjfc*V>X-$>E] 

ffl^coiRm^iaT-ifX* bT«Snx»cr)^jHgat:HHW 
■T SHC, *CD«Wffl«ftJR*^«©«lUi!lJ: 5 *>»»— 
#l^fcrftfcift«fc:lBeu JHMfflTqp^ft^&S 
25 RT^©MSB*s^JBft*»-a5»$-&f»s 

SBJKft* Its MoBtgBCD.*:*;^— 

«Ktf±fB*» ■ JK«K^£#-e*ftfck tt&IHttSK: 
«T«M»<Z)«IISBftlHk BfggftOhUfclHlifb, oJD^ 
«©S&K»#K:»J6 b&KlflWBfiE* ft S c £: 
30 [0 0 11] C^T% RSItX*^ hf*l©T»«©?B©B 
PHIi V —If—* ©JBttifc* ^ IrISJK h & & ci ^ 

?>> mB©«««-e«s-r*v— if— fta^t-acifcfc: 

i 9 . TWRKWS Ufc^Efliaft^^©«*t«K:iE 

U 1 //m^&5V^tt^ftWTfcl^o&«jMftj»S**> 

35 ©tsa^fe (0yx.^gje©m^ft#"r^YAGi— if— 

ftnx«T**>lHI*i:UT3 0 0*ejS) CT««t?Sa. 
■t IT, C©gS$ffl[HIi£bftWt" ^^JS^ffiii. E#f*S-?^ 
IH«^fflbTA*f*ft^UTS*fU ^^ftg^A 

40 W*«*^r^4:K:*6« 

[0012] l^lt, ±etraiHia^jAKaiftnK 
ut^§^ ^jaafflcD^fiiB^T^atftft-r^vi/xix 

-If— »qF^CC»/©b&«jfflIHlCi 

am* izmmz ft ^> ^r- < . m&tJ v^t^ s m 

45 ^^Lfe^^^ff$J5K^ft€)(Z)TS)D, ^ft^T-CD 

affitttt©3k*a tF#fi«c tSS £ ft £ - i: W L T V ^ 

(Cigf 5 * T"i4*ffi <Dft]}tt»f b#Jite « w-r * 5 *\ C 
50 ©^bt^-sagfetictoTJStiRiRtt* 5 **?). $>&m% 



- 2 - 



^^4-2 5 3 5 8 8 



miz^mzmt^&ELm^*^ t&wm^mm* @s 

[0 0 14] i:d5T% ±8B©^k:^b"rsSW3te^ 
L/ — if — &?>m:TEM (I o$ !) 'j K©1/ 

— if— 3tefct. ^t— 1/> bmzmnT&m<£Tmm&3i 
m < > &mx&mmmx u >^«^^^;i/^-s5s^ 

[0 0 15] C©fe»s TEM I0 ^E— F<Dl/— if— 

mfflvnafi^mmiztz&c, s&tem,,^— F<z)i^— if 

o 

[0 0 16] ^CT% *«B87?ttBB*©J:^C if 
ft5 7^;i/^-S^t«. IP*», if— 

07^M-5:S1L&^ TEM fll ^-F<Z)l/-1f- 

„ ^E — K CD V — If — ;i/af— m&(DM^ 

^aa***® u&xm^— F<Z)3&Jg#2F# 

fctSc tot, HBit^«;i/^**aaK:ias"rntt. a 
aRKW-x* >y f (DmM±mzmm^mmwa^-izm 



^&^<Dm±it^mm^mM\^aizxm^x^, 

05 [0 0 17] 3&*\ if— ^CDfiJfcJCtiiWRfBik ffi 

wmyttz3&.wz if=F&ffiifiwm ^^otftig 

EflflJi^BBKeiiftafcto, ^IRSffiCHWW-rSb— if— 

[oo is] v ~v-ft<DMMmx^wm*^z^z> 

15 *«fctt«rfc#J(RH:<fc<^ 00*. li, if-^J: 
5^S!l$nfcffilS*©t:-AS:fifa«)*^ U— if— ft 
JKggf*] * & C * W£ V -if- tT— A (D - » 

^i:*fitaS*?S^S>Sp SM, gE#©l/— if— inx 
20 ««fc*V^T*, l/— if-ft^tl^^^^^l- 

*K:J:D> 1/— if-^g^^T^h^oT^^^ 
tffeSo S£oT> C^ct.a^^&i^ if— 

25 coi^ \s— if— 3te©KHI*fflT?5feU;saffl^^X^«K:j: 
OSB3lKt:JKJSc-rs±-e^ l^— if — *$:R$bt^li 

B^^w*^S7teiRm^®©Bja«t d t>^>»— ^iRiffiy^ 

[0 0 19] 

[^ssi^j] i (4*%wo)^ i njiswKiffiffl-r a i/— if 

— Snails ^r^-To cicDinx^s^ /vwi/- if— ft 

35 S^l^^tB*f^n^?S[*l //mgJg^Vb^l^— If— 
3fe2^ i/>X3a, 3bS^LtJ£*Sixfe±t7>f 
4 Slti5tiT9 0Jg^[Slfi^L> * 

[0020] ±m<D if — % 2 ^ muu%x^m^ 

— K* 5 TEM flO Xi4TEM 0l ©^CDT-$)^, If— AJ55c^ 
2a, 2b^ofcTi»?)^D, Kinx^8©a 

45 [0 0 2 1 ] L^bt, V— if— ^2OTEM,^- F 
T$>^>^> t— ACD^fittBJffflCDSSK^tt. m2<Dm 

^Axfr^-t &oiz^ m&tp>b o xm&'& < fflHcisi/p ^ 

^-4hbt(t ^C0t , 6^1** s I1I2c05S^BT*^^J: 
50 ±B©*««B©?fiK^Ai:03»K:, b-if- 



- 3 - 



5 3 5 8 8 



iRX«iS*f1ttt?:^-r^*>(Z)$:f$ffl-ri)o CCD 
4*mMirz>z£lz£ ?k TEM (( €-K© 
I/— if — * 2 ttjtettcf j^OCiSV^iiT t:— A3£K#lf«> 

[0 0 2 2] I/— tf— *2^TEM (l : e- 

ftAt&mz, i/— +f— tr— ACD^$ft^o^^-rs 

-t- kcdi/— if— % 2 «: U >^®agt:-^fSItf 

[0 0 2 3] &4b\ ^CDJia&iSS**^^^*©® 
if— 7fe2or)^t^CDS4X^^^ 

[0 0 2 4] HI 1 ©inni^ST-li, 5:— 
afflSlx— If— *2fclT^*U CC7) IEcd^Scd^T 

5 £ X Y ^ - 7 £3f Y izfemz H X 

oajftsjiBKiai^s*^ -eHswB tsts T-mmcD 

6 Bmtmm ■ a&B u t Gam * * & s «t -5 fc 82;£ l t ^ 

[0 0 2 5] CCT-> #®§§l*>£>fcfcit>f;*ft3U— tf— 
% 2 i^TEMnj^E- — F t. TEM„t- K©V->-rftT-$>o 
T*k -7J)\s*? — 4<Z)cfNt{C<fcoT[!iji2©iin< tf— A© 

astc^t&bfcssiii'&iHisfe 1 o* s a(SRBw^^-y \*(Dm± 
5o bA-bx, o(DfflmRvmzizmz'wx 



TSttU ^9liAW^©^!Sl^ > B'5^IJK{c:«fcoTS 

wjfc^tffiEaac^sgic^b-r s*w»i: ltsss ft 

05 •£ = 

[00 2 6] ££ggl A^tBWf 31^— if— #2 

5SMif*S^tttE40N/0FFX-f v3->? 
10 fflOFF^oiOl/- tf-fMS^f{C4)KU— if-$gjg£ 

*S4 , ©v— f— &©— SB#-re>;**vr^{4U 7c©.tr 

-AJ5K# 2 a tmrtimt Utz fcT— Afifefr 2 b i: #ffi& 
15 oTTftlftl/- tf-3te2*»«SSl .tOtBW^tlSC 

[0 0 2 7] H5ttJ«i»l *»&tBI*$*lSU— tf— * 
2 £±±igg§ 1 ^Tf^F^CSflft-f 5 «fc o iz Ufcg! 2 -0m 

MZm-r. :®t&, mimmm mi) n*wss*f 

20 ISCfili^ Wfflffl^fiWiB 1 1 a £:*H©— SBfil* 
SI lbt^n-ISI1il 1 ^MBg^tLT^-So 
bA^UT, ttlgfsl A^tBW^ttSlx— if— ^2(i, itt 
^iH^T-lglg^- K#TEM H XttTEM„®fefflt*S> 
tls *tSi5lA i e,i±lW$*X-CV>X3a, 3b^LT 

25 i£*2*V> fJiei5l««>7'r;i/^— 4$:32jiiLTtf— A© 

1 OSSWffi 1 la, 1 lbttfiiU C«S*f^n 
fe-o©tr— Afi)c^-2 a, 2 bASfi^-DTT^Tfei: LT 

30 ffi^K*^ 1/>X6 ffllSi <3 &SW4@T-MSt£ *u 

[0 0 2 8] tats. ±S3©-fiSSt« 1 1 ©ttfo 5 {C, 

35 ffl^Tt, |5i«{c«i-rtLtc:«fci) z F*3feS:^D$-&Sc:i: 

40 Wiot, 1*©V— tf— t— A&2*tC^t!JU 
C ft e> ^-iU ^ *Xfe tf— A |s]± £ T & <fc I ^ 

[0 0 2 9] V— tf — % 2 8 

45 fcXY^Jftt- ft-l/- if— ^2ffl!JS:^{4$-&5 J;^ 

© Z*|fi^(fi[ttt:j® CTjSRja{fi[IE*^b**, ^Wffi©3i 
50 *;u^-«flEft-^Jci(SSfb-CJ!9-3B:«i(ffliaifS*^fi£-r 



- 4 - 



^¥4-2 5 3 5 8 8 



[00 3 0] ^(DM&mi-^&t UTte. <&? L«felRm 
X CD ^ T ft £ ^ IS ^ [rJ £ ^ {u £ ^ 2> * CD T* $> ft f£ 

izxk> &mmz >xcD^$fi^raj^{i$:fT a £ -5 ttn 

X^r^^— (Dynamic Focus) ^r^Uffl^^ 

^E> o 

[0031] mmm i »£^jco^s^^^^ 

MUfcYAGV-if-tt^£f£fflU Siu&8§gf2 0 c 
m(DM?6l'>Z3 c^ct^T. ^gffiifcR 1 - 06w 
/^SlOOnm, »9KU«ift»lKH x , spJSjffi 
5 0 0 mW^^ff T\ TEMo^-KT-ffl^TfecDL/ 
— tf — ^SrX^ > 1/ ^^co^ffitCT^Ifi*^ b £ ct ^ M 

>X3 c(DM&£Ql%mmj5fa(D3. 5-11. Omm 

mwa&mj&r- ^ , ^zmm&^io^Jifa (±^) <o 

6. 0 — 7. 5mm6D^HT'g^P0^T^l^W^iR^: 

(Z)©i5 0— 1 5 0/zmmjgT'$>D> ^CDXtf^ M*lM 
JBJ5£^n^>[HI^8^(i5 0-1 5 0*ggT*ftof;o 
f Lt, Ii^So^DXYr-^l/7^XSfR]^l 

RSf}/Vl/X#5 0-15 OlHlgJg^fcofc^T-SaiffllHI 

[0 0 3 2]&:fc\ Ji^CDcta^^^^ct^^aE] 

[0 0 3 3] ^BSCffifflj-r * V— !f— *tfi88tt> /^l/ 

A G 1/ — if — fe^UC J]s¥—V — If — ^13 7^1/ —If —CD 
tt#H*V— tf— , ^#Xl/— if— ^n^^-if 
— CD U D # # X 1/ — If — 1> T* # £ o 
[00 34] 



*%TOCDV— If— Jnx^ffi^cfctLlf, U 
—If— ^6S*iJffiUT^«affit 1 //mgSftSO^Iifft 

T-ff^qJfgT-fe 0 > L^sbKWfflQaiaSBS: If — #<D 

tCctoT Kfe^ t: wet: g^b -r a »w ©«a * 3%* £ < 

10 [0 0 3 5] U*>*k #2&0£;£i£T-tt> I/— tf— *i:L 
T T E M„XJ±T E M 01 ^E— K<ZV VI/ X U— if — ^Srffl 

-^cDtf^xs^— KcD3£K#*)J£W-r&t:— a 

15 tf— A£l£tJlS*iaci:ipe>, KCSJHMX** b<3D»« 
ii^ Si: J: Silt* ^ 

[0 1 ] *3ffll<D9H 1 ^W^ffl^feV— If— Jnx« 
H<0*B&«itiao 
[[2 2 ] TEMjj-t — Y<D\/ — if — 7feCDbT — A3teWKf 

[g| 3 ] TEM 01 f- KfiDl/— if— JfeCDtT— AAWWf 
OS 43 it £ jg S^fSl <£>3£Jg^ i: ffi m ir Z> y * )\s# — <D 

30 [04] ±1 SADX^g tl<tai/ — if — it (DXtitfett 

[[215 ] *^<3D|g2*SE^JT-fflv^V— if— SDX^ 
S©«BS«ill2Io |5l^atl43(tS V— if— ttHgg<Z>— « 

35 [«F*©BMB] 

1 — \y — if — P&gg&. 2— /VUX V— if— ^ 4— 7 J 

5— *^v>x (iRm*©) > 8—&mmmu 

9-1^— if— 1 0— ED* (JWBOflO) , 
A —5c© I/— if— >fe^JS^ffliS> B— 7>r;u^— cd 

40 #2BM£tt*& C — 7^;!/^— j8ifi^CDl/-if— 



- 5 - 




4-253588 



[01] [1212] 




- 6 - 



5 3 5 8 8 



7D> h^.— i/(Dm.g 

^J»!lfUE*Srtrm^ 1 T S 9 # 1 *fi£ RJWWg«im«3tt* 1 T B 9 # 1 -<5- *B5 



- 7 - 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

13 BLACK BORDERS 

$1 IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 
^ GRAY SCALE DOCUMENTS 

j£) LINES OR MARKS ON ORIGINAL DOCUMENT 

£3 REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



